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(57) ABSTRACT 

A display method of an image display apparatus that includes 
receiving a broadcast signal, displaying a first number of 
thumbnail images when the image display apparatus is in a 
first position (the thumbnail images being based on the 
received broadcast signal), rotating the image display appa 
ratus from the first position to a second position, and display 21) Appl. No.: 12/902,838 - 0 

(21) App 9 ing a second number of thumbnail images when the image 
display apparatus is rotated to the second position, and the 

(22) Filed: Oct. 12, 2010 second number is different than the first number. 
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IMAGE DISPLAY APPARATUS AND METHOD 
FOR OPERATING THE IMAGE DISPLAY 

APPARATUS 

0001. This application claims priority benefit from Korean 
Patent Application No. 10-2009-0126348, filed Dec. 17, 
2009, the subject matter of which is incorporated herein by 
reference. 

BACKGROUND 

0002 1. Field 
0003 Embodiments may relate to an image display appa 
ratus and a method for operating the image display apparatus. 
More particularly, embodiments may relate to an image dis 
play apparatus and an operation method therefore that 
enables a user to identify contents of video signals received 
on channels intuitively and efficiently. 
0004 2. Background 
0005. An image display apparatus may have a function of 
displaying images viewable to a user. The image display 
apparatus may display a broadcasting program selected by 
the user on a display from among broadcasting programs 
transmitted from broadcasting stations. A recent trend is a 
worldwide shift from analog broadcasting to digital broad 
casting. 
0006 Digital broadcasting may offer many advantages 
over analog broadcasting Such as robustness against noise, 
less data loss, ease of error correction, and an ability to pro 
vide high-definition, clear images. Digital broadcasting may 
also allow interactive services for viewers. 
0007 Additionally, more broadcasting programs may be 
transmitted to meet various user demands. A user may switch 
through available channels one by one to find out what the 
broadcasting programs are about, thus taking much time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 Arrangements and embodiments may be described 
in detail with reference to the following drawings in which 
like reference numerals refer to like elements and wherein: 
0009 FIG. 1 is a block diagram of an image display appa 
ratus according to an exemplary embodiment of the present 
invention; 
0010 FIG. 2 is a block diagram of a channel browsing 
controller (from FIG. 1); 
0011 FIGS. 3A and 3B are diagrams illustrating a remote 
controller (from FIG. 1); 
0012 FIG. 4 is a block diagram of an interface (from FIG. 
1) and a pointing device (from FIGS. 3A and 3B); 
0013 FIG. 5 is a view illustrating an example of pivoting 
an image display apparatus; 
0014 FIG. 6 is a flowchart illustrating a method for oper 
ating an image display apparatus according to an exemplary 
embodiment of the present invention; 
0015 FIGS. 7 to 10 are views for describing a method for 
operating an image display apparatus (from FIG. 6); and 
0016 FIG. 11 is a flowchart illustrating a method for oper 
ating an image display apparatus according to an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION 

0017 Exemplary embodiments of the present invention 
may be described below with reference to the attached draw 
ings. 
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(0018. The terms “module” and “portion' attached to 
describe names of components may be used herein to help 
understanding of components and thus should not be consid 
ered as having specific meanings or roles. Accordingly, the 
terms “module' and “portion' may be interchangeable in 
their use. 

0019 FIG. 1 is a block diagram of an image display appa 
ratus according to an exemplary embodiment of the present 
invention. Other embodiments and configurations are also 
within the scope of the present invention. 
0020 FIG. 1 shows an image display apparatus 100 that 
includes a first tuner 120, a second tuner 125, a signal Input/ 
Output (I/O) portion 128, a first demodulator 130, a second 
demodulator 135, an Analog-to-Digital (A/D) converter 140, 
an interface 150, a controller 160, a channel browsing pro 
cessor 170, a storage 175, a display 180, and an audio output 
portion 185. 
0021. The first tuner 120 may select a Radio Frequency 
(RF) broadcast signal corresponding to a channel selected by 
a user from among a plurality of RF broadcast signals 
received through an antenna and downconvert the selected RF 
broadcast signal to a digital Intermediate Frequency (IF) sig 
nal and/or an analog baseband Audio/Video (A/V) signal. 
More specifically, if the selected RF broadcast signal is a 
digital broadcast signal, the first tuner 120 may downconvert 
the selected RF broadcast signal to a digital IF signal DIF 1. 
On the other hand, if the selected RF broadcast signal is an 
analog broadcast signal, the first tuner 120 may downconvert 
the selected RF broadcast signal to an analog baseband A/V 
signal CVBS/SIF. The first tuner 120 may be a hybrid tuner 
capable of processing not only digital broadcast signals but 
also analog broadcast signals. The analog baseband A/V sig 
nal CVBS 1/SIF may be directly input to the controller 160. 
0022. The first tuner 120 may receive RF broadcast signals 
from an Advanced Television Systems Committee (ATSC) 
single-carrier system and/or from a Digital Video Broadcast 
ing (DVB) multi-carrier system. 
(0023 The second tuner 125, like the first tuner 120, may 
select the RF broadcast signal corresponding to the channel 
selected by the user from among the plurality of RF broadcast 
signals received through the antenna, and downconvert the 
selected RF broadcast signal to a second digital IF signal DIF 
2 or an analog baseband A/V signal CVBS2/SIF. 
0024. The second tuner 125 may sequentially or periodi 
cally select a number of RF broadcast signals corresponding 
to a number of broadcast channels preliminarily memorized 
in the image display apparatus 100 by a channel-add function 
from among the plurality of RF signals received through the 
antenna, and may downconvert the selected RF broadcast 
signals to IF signals or baseband A/V signals. One or more 
Video frames acquired from each of the preliminarily memo 
rized channels may be displayed on at least a part of the 
display 180 as a thumbnail image. Thus, the RF broadcast 
signals corresponding to all of the preliminarily memorized 
channels may be received sequentially or periodically. 
(0025. The first tuner 120 may downconvert a main RF 
broadcast signal selected by the user to an IF signal or a 
baseband A/V signal, and the second tuner 125 may sequen 
tially or periodically select all RF broadcast signals or all 
other RF broadcast signals (i.e., sub-RF broadcast signals) 
except for the main RF broadcast signal and downconvert the 
selected RF broadcast signals to IF signals or baseband A/V 
signals. 
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0026. The first demodulator 130 may receive the first digi 
tal IF signal DIF1 from the first tuner 120 and demodulate the 
first digital IF signal DIF 1. 
0027. If the first digital IF signal DIF 1 is an ATSC signal, 
the first demodulator 130 may perform 8-Vestigal SideBand 
(VSB) demodulation on the first digital IF signal DIF 1. The 
first demodulator 130 may also perform channel decoding. 
For the channel decoding, the first demodulator 130 may 
include a Trellis decoder (not shown), a deinterleaver (not 
shown) and a Reed-Solomon decoder (not shown) and per 
form Trellis decoding, deinterleaving and Reed-Solomon 
decoding. 
0028. If the first digital IF signal DIF 1 is a DVB signal, the 

first demodulator 130 may perform Coded Orthogonal Fre 
quency Division Multiple Access (COFDMA) demodulation 
on the first digital IF signal DIF 1. The first demodulator 130 
may also perform channel decoding. For the channel decod 
ing, the first demodulator 130 may include a convolution 
decoder (not shown), a deinterleaver (not shown), and a Reed 
Solomon decoder (not shown) and may perform convolution 
decoding, deinterleaving, and Reed-Solomon decoding. 
0029. The signal I/O portion 128 may receive signals from 
an external device. For reception of the external input signals, 
the signal I/O portion 128 may include an A/V Input/Output 
(I/O) portion (not shown) and a wireless communication 
module (not shown). 
0030 The signal I/O portion 128 may transmit signals to 
and/or receive signals from external devices. For the external 
signal transmission and reception, the signal I/O portion 128 
may include an A/V I/O portion and a wireless communica 
tion module. 
0031. The signal I/O portion 128 may be connected to an 
external device such as a Digital Versatile Disc (DVD), a 
Bluray disc, a gaming device, a camcorder, and/or a computer 
(e.g., a laptop computer). The signal I/O portion 128 may 
externally receive video, audio, and/or data signals from the 
external device and transmit the received external input sig 
nals to the controller 160. Additionally, the signal I/O portion 
128 may output video, audio, and data signals processed by 
the controller 160 to the external device. 
0032. In order to receive or transmit A/V signals from or to 
the external device, the A/V I/O portion of the signal I/O 
portion 128 may include an Ethernet port, a Universal Serial 
Bus (USB) port, a Composite Video Banking Sync (CVBS) 
port, a component port, a Super-video (S-Video) (analog) 
port, a Digital Visual Interface (DVI) port, a High-Definition 
Multimedia Interface (HDMI) port, a Red-Green-Blue 
(RGB) port, a D-sub port, an Institute of Electrical and Elec 
tronics Engineers (IEEE)-1394 port, a Sony/Philips Digital 
Interconnect Format (S/PDIF) port, and/or a LiquidHD port. 
0033. Various input signals received through the signal 
I/O portion 128 may be input to the channel browsing pro 
cessor 170 and may be subject to a thumbnail image extrac 
tion operation performed by the channel browsing processor 
170. For example, analog signals received through the CVBS 
port and the S-Video port may be converted into digital signals 
by the A/D converter 140 and then input to the channel brows 
ing processor 170. Digital signals received through the Eth 
ernet port, the USB port, the component port, the DVI port, 
the HDMI port, the RGB port, the D-sub port, the IEEE-1394 
port, the S/PDIF port and the LiquidHD port may be directly 
input to the channel browsing processor 170 without the need 
for A/D conversion. A digital signal output from the signal I/O 
portion 128 may be a stream signal, for example, an MPEG-2 
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Transport Stream (TS) in which an MPEG-2 video signal and 
a Dolby AC-3 audio signal are multiplexed. 
0034. The wireless communication module of the signal 
I/O portion 128 may wirelessly access the Internet. For the 
wireless Internet access, the wireless communication module 
may operate based on Wireless Local Area Network (WLAN) 
(i.e., Wi-Fi), Wireless Broadband (Wibro), World Interoper 
ability for Microwave Access (WiMax), and/or High Speed 
Downlink Packet Access (HSDPA). 
0035. Additionally, the wireless communication module 
may perform short-range wireless communication with other 
electronic devices. For the short-range wireless communica 
tion, the wireless communication module may use Bluetooth, 
Radio-Frequency IDentification (RFID), Infrared Data Asso 
ciation (IrDA), Ultra WideBand (UWB), and/or ZigBee. 
0036. The signal I/O portion 128 may be connected to 
various set-top boxes through at least one of the Ethernet port, 
the USB port, the CVBS port, the component port, the 
S-video port, the DVI port, the HDMI port, the RGB port, the 
D-sub port, the IEEE-1394 port, the S/PDIF port, and the 
LiquidHD port and may thus receive data from or transmit 
data to the various set-top boxes. For example, when con 
nected to an Internet Protocol Television (IPTV) set-top box, 
the signal I/O portion 128 may transmit video, audio and data 
signals processed by the IPTV set-top box to the controller 
160 and may transmit various signals received from the con 
troller 160 to the IPTV set-top box. Additionally, video, audio 
and data signals processed by the IPTV set-top box may be 
processed by the channel browsing processor 170 and then by 
the controller 160. 
0037. The first demodulator 130 may perform demodula 
tion and channel decoding on the first digital IF signal DIF 1 
received from the first tuner 120, thereby obtaining a first 
stream signal TS 1. The first stream signal TS 1 may be a 
signal in which a video signal, an audio signal and a data 
signal are multiplexed. For example, the first stream signal TS 
1 may be an MPEG-2 TS obtained by multiplexing an 
MPEG-2 video signal and a Dolby AC-3 audio signal. An 
MPEG-2 TS may include a 4-byte header and a 184-byte 
payload. 
0038. The first stream signal TS 1 may be input to the 
controller 160 and may thus be subjected to demultiplexing 
and signal processing. The first stream signal TS 1 may be 
input to the channel browsing processor 170 and may thus be 
Subject to a channel browsing operation prior to input to the 
controller 160. The channel browsing operation may be 
described below in more detail. 
0039. In order to properly handle not only ATSC signals 
but also DVB signals, the first demodulator 130 may include 
an ATSC demodulator and a DVB demodulator. 

0040. The second demodulator 135 may receive the sec 
ond digital IF signal DIF 2 from the second tuner 125 and 
demodulate the second digital IF signal DIF 2, thereby gen 
erating a second stream signal TS 2. Operation of the second 
demodulator 135 may be almost the same as operation of the 
first demodulator 130. 
0041 An analog baseband video signal CVBS 2 output 
from the second tuner 125 may need to be digitized by the 
A/D converter 140. 
0042. The A/D converter 140 may convert a received ana 
log signal to a digital signal. If the received analog signal is a 
Video signal, the A/D converter 140 may perform sampling 
and quantization on the analog signal, thereby obtaining the 
digital video signal DV. The digital video signal DV may be a 
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signal yet to be encoded. The digital video signal DV may be 
provided to the channel browsing processor 170 for process 
1ng. 
0043. The interface 150 may transmit a signal received 
from the user to the controller 160 or transmit a signal 
received from the controller 160 to the user. For example, the 
interface 150 may receive various user input signals such as a 
power-on/off signal, a channel selection signal, and a screen 
setting signal from a remote controller 200 or may transmit a 
signal received from the controller 160 to the remote control 
ler 200. 
0044) The controller 160 may demultiplex an input stream 
signal into a number of signals and process the demultiplexed 
signals so that the processed signals can be output as audio 
and video data. The controller 160 may provide overall con 
trol to the image display apparatus 100. 
0045. The controller 160 may include a demultiplexer (not 
shown), a video processor (not shown), an audio processor 
(not shown), and/or a user input processor (not shown). 
0046. The controller 160 may demultiplex an input stream 
signal (e.g. an MPEG-2 TS) into a video signal, an audio 
signal and a data signal. 
0047. The controller 160 may process the video signal. For 
example, if the video signal is an encoded signal, the control 
ler 160 may decode the video signal. More specifically, if the 
video signal is an MPEG-2 encoded signal, the controller 160 
may decode the video signal by MPEG-2 decoding. On the 
other hand, if the video signal is an H.264-encoded DMB or 
DVB-handheld (DVB-H) signal, the controller 160 may 
decode the video signal by H.264 decoding. 
0048. The controller 160 may additionally adjust the 
brightness, tint and/or color of the video signal. 
0049. The video signal processed by the controller 160 
may be displayed on the display 180. Alternatively, the video 
signal processed by the controller 160 may be output to an 
external output port connected to an external output device. 
0050. The controller 160 may process the audio signal 
obtained by demultiplexing the input stream signal. For 
example, if the audio signal is an encoded signal, the control 
ler 160 may decode the audio signal. More specifically, if the 
audio signal is an MPEG-2 encoded signal, the controller 160 
may decode the audio signal by MPEG-2 decoding. On the 
other hand, if the audio signal is an MPEG-4 Bit Sliced 
Arithmetic Coding (BSAC)-encoded terrestrial DMB signal, 
the controller 160 may decode the audio signal by MPEG-4 
decoding. On the other hand, if the audio signalisan MPEG-2 
Advanced Audio Coding (AAC)-encoded DMB or DVB-H 
signal, the controller 180 may decode the audio signal by 
AAC decoding. 
0051. The controller 160 may additionally adjust the base, 
treble and/or sound Volume of the audio signal. 
0052. The audio signal processed by the controller 160 
may be output to the audio output portion 185 (e.g., a 
speaker). Alternatively, the audio signal processed by the 
controller 160 may be output to an external output port con 
nected to an external output device. 
0053. The controller 160 may process the data signal 
obtained by demultiplexing the input stream signal. For 
example, if the data signal is an encoded signal Such as an 
Electronic Program Guide (EPG), which is a guide to sched 
uled broadcast TV or radio programs, including broadcasting 
info nation about starting and ending times of a broadcast 
program played on each channel, the controller 160 may 
decode the data signal. Examples of an EPG include ATSC 
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Program and System Information Protocol (PSIP) informa 
tion and DVB-Service Information (SI). ATSC-PSIP infor 
mation or DVB-SI information that may be included in a 
header of a TS (i.e., a 4-byte header of an MPEG-2 TS). 
0054) The controller 160 may perform On-Screen Display 
(OSD) processing. More specifically, the controller 160 may 
generate an OSD signal for displaying various pieces of infor 
mation on the display 180 as graphic or text databased on a 
user input signal received from the remote controller 200 and 
at least one of a processed video signal and a processed data 
signal. The OSD signal may be input to the display 180 along 
with the processed video and data signals. 
0055. The OSD signal may include various data such as a 
User-Interface (UI) screen, various menu screens, widgets, 
and/or icons for the image display apparatus 100. 
0056. The channel browsing processor 170 may perform 
channel browsing on at least one of a plurality of broadcast 
signals corresponding to a plurality of received channels, 
various input video signals received from the signal I/O por 
tion 128, and/or both. More specifically, the channel brows 
ing processor 170 may receive the demodulated and channel 
decoded first or second stream signal TS 1 or TS 2 from the 
first or second demodulator 130 or 135, a stream signal from 
the signal I/O portion 128, or the digital signal DV from the 
A/D converter 140, demultiplex the first or second stream 
signal TS 1 or TS 2, and extract some of the frames of a video 
signal obtained by the demultiplexing. Thereafter, the chan 
nel browsing processor 170 may generate a new TS signal 
(i.e., a sub-stream signal TSa) by multiplexing a video signal 
including the extracted video frames. For example, the sub 
stream signal TSa and a main-stream signal TSb may both be 
MPEG-2 TSS. 
0057 The channel browsing processor 170 may output the 
main-stream signal TSb, which may correspond to a main 
video signal to be displayed in a main area of the display 180, 
without any processing. On the other hand, the channel 
browsing processor 170 may perform channel browsing on a 
Sub-Video signal, which is to be displayed in a Sub-area of the 
display 180, thereby obtaining the sub-stream signal TSa. 
0058. The channel browsing processor 170 may extract 
some of the video frames of each of a plurality of broadcast 
signals received through a plurality of channels and re-encode 
the extracted video frames into a TS, thereby displaying a 
channel list on the display 180. Since at least part of the 
broadcast signals received through the plurality of channels 
are displayed on the display 180 as thumbnail images, the 
user may intuitively identify contents of broadcast programs 
received on the plurality of channels. 
0059. The channel browsing processor 170 may extract 
some of the video frames of each of various external input 
signals received from the signal I/O portion 128 and re-en 
code the extracted video frames into a stream, thereby dis 
playing an external input image list on the display 180. At 
least part of a plurality of external input video signals received 
from a plurality of external input devices may be displayed on 
the display 180 as thumbnail images. Therefore, the user may 
intuitively identify external contents received from the exter 
nal input devices based on the external input image list. 
0060. The channel browsing processor 170 may extract 
some of the video frames of each of a plurality of broadcast 
signals received through a plurality of channels and some of 
the video frames of each of various external input signals 
received from the signal I/O portion 128 and re-encode the 
extracted video frames into TSs, thereby displaying a channel 
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list and an external input image list on the display 180. Since 
at least part of the broadcast signals and the external input 
signals are displayed on the display 180 as thumbnail images, 
the user may intuitively identify contents of broadcast pro 
grams received through the plurality of channels and the 
external input signals received from the external input 
devices. 
0061 Structure and operation of the channel browsing 
processor 170 may be described below in further detail with 
reference to FIG. 2. 
0062. The storage 175 may store various programs for 
processing and controlling signals by the controller 160, and 
may also store processed video, audio and data signals. 
0063. The storage 175 may temporarily store a video, 
audio and/or data signal received from the signal I/O portion 
128. 
0064. The storage 175 may also memorize broadcast 
channels by a channel-add function. 
0065. The storage 175 may include, for example, at least 
one of a flash memory-type storage medium, a hard disc-type 
storage medium, a multimedia card micro-type storage 
medium, a card-type memory (e.g. an Secure Digital (SD) or 
eXtreme Digital (XS) memory), a Random Access Memory 
(RAM) and/or a Read-Only Memory (ROM). 
0066. While the storage 175 shown in FIG.1 as configured 
separately from the controller 160, the storage 175 may be 
incorporated into the controller 160, for example. 
0067. The image display apparatus 100 may play a file 
(such as a moving picture file, a still image file, a music file, 
or a text file) stored in the storage 175 to the user. 
0068. The display 180 may convert a processed video 
signal, a processed data signal, and an OSD signal received 
from the controller 160 or a video signal and a data signal 
received from the signal I/O portion 128 to RGB signals, 
thereby generating driving signals. The display 180 may be 
implemented into various types of displays Such as a Plasma 
Display Panel (PDP), a Liquid Crystal Display (LCD), an 
Organic Light Emitting Diode (OLED), a flexible display, 
and a three-dimensional (3D) display. The display 180 may 
also be implemented as a touch screen so that it is used not 
only as an output device but also as an input device. 
0069. The audio output portion 185 may receive a pro 
cessed audio signal (e.g., a stereo signal, a 3.1-channel signal 
or a 5.1-channel signal) from the controller 160 and output the 
received audio signal as voice. The audio output portion 185 
may be implemented into various types of speakers. 
0070 The remote controller 200 may transmit a user input 

to the interface 150. For transmission of a user input, the 
remote controller 200 may use various communication tech 
niques such as Bluetooth, RF, IR, UWB and/or ZigBee. 
(0071. The remote controller 200 may additionally receive 
a video signal, an audio signal and a data signal from the 
interface 150 and output the received signals. 
0072 The remote controller 200 may be a pointing device. 
A pointing device may be described in great detail with ref 
erence to FIGS 3A and 3B. 
0073. While two tuners are shown in FIG. 1 to display 
thumbnail images when a channel list is displayed, an exem 
plary embodiment may also be implemented by use of a 
single tuner. 
0074 For example, when a channel list display command 

is issued during receiving a broadcast signal on a selected 
channel through the single tuner, the single tuner may receive 
broadcast signals corresponding to all of the broadcast chan 
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nels preliminarily memorized by the channel-add function, 
sequentially or periodically. A channel list may be viewed in 
a full-view mode. 
0075. The image display apparatus 100 may be a fixed 
digital broadcast receiver capable of receiving at least one of 
ATSC (8-VSB) broadcast programs, DVB-T (COFDM) 
broadcast programs, and ISDB-T (BST-OFDM) broadcast 
programs or may be a mobile digital broadcast receiver 
capable of receiving at least one of terrestrial DMB broadcast 
programs, satellite DMB broadcast programs, ATSC-M/H 
broadcast programs, DVB-H (COFDM) broadcast programs, 
and/or Media Forward Link Only (MediaFLO) broadcast 
programs. Alternatively, the image display apparatus 100 
may be a digital broadcast receiver capable of receiving cable 
broadcast programs, satellite broadcast programs and/or 
IPTV programs. 
0076 Examples of the image display apparatus 100 may 
be a TV receiver, a mobile phone, a Smart phone, a laptop 
computer, a digital broadcast receiver, a Personal Digital 
Assistant (PDA) and/or a Portable Multimedia Player (PMP). 
0077 FIG. 2 is a block diagram of the channel browsing 
processor 170 (from FIG. 1). 
0078. As shown in FIG. 2, the channel browsing processor 
170 may include a TS switch 205, a demultiplexer 210, a 
picture decoder 215, a DV decoder 217, a format converter 
220, a video encoder 230, and/or a stream encoder 240. 
(0079. The TS switch 205 may select one of the first and 
second stream signals TS 1 and TS 2, output the selected 
stream signal as the main-stream signal TSb without any 
processing, and transmit the other stream signal to the demul 
tiplexer 210 as a Sub-stream signal. The main-stream signal, 
which may correspond to a main video signal, may be dis 
played across almost an entire area of the display 180. The 
Sub-stream signal, which may correspond to a Sub-video sig 
nal, may be displayed only on a certain part of the display 180. 
0080 A channel list, an external input image list, and/or 
both may be displayed in a compact-view mode in a certain 
area on the display 180. 
I0081. The demultiplexer 210 may demultiplex the first or 
second stream signal TS1 or TS2 into a video signal, an audio 
signal and a data signal, output the video signal to the picture 
decoder 215, and output the audio signal and the data signal to 
the stream encoder 240 in order for the stream encoder 240 to 
generate a new stream signal. 
I0082. The picture decoder 215 may decode at least some 
of the frames of the received video signal by MPEG-2 decod 
ing, MPEG-4 decoding or H.264 decoding. The decoded 
frames may be still images or moving pictures. For example, 
the picture decoder 215 may decode an Intra-coded (I) frame 
or some section of the received video signal. 
I0083. The DV decoder 217 may receive the digital signal 
DV from the A/D converter 140 and acquire a digital video 
signal from the digital signal DV. 
I0084. The format converter 220 may convert the format of 
a video signal received from the picture decoder 215 or the 
DV decoder 217. For example, the format converter 220 may 
change size (or resolution) of the input video signal. When the 
Video signal is displayed as a thumbnail image, the size of the 
thumbnail image may be appropriately adjusted. 
I0085. The format converter 220 may convert the input 
Video signal to a different size according to whether the input 
Video signal is to be displayed in a compact-view mode or in 
a full-view mode. For example, the size of thumbnail images 
displayed in the full-view mode may be greater than the size 
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of thumbnail images displayed in the compact-view mode. A 
channel list, an external input image list and/or both may be 
displayed on the display 180 either in the compact-view mode 
or in the full-view mode. 
I0086. The video encoder 230 may encode the video signal 
received from the format converter 220 by JPEG encoding or 
MPEG-2 encoding. Still images or moving pictures encoded 
by the video encoder 230 may be displayed on the display 180 
as thumbnail images. 
0087. The stream encoder 240 may re-encode or multiplex 
the encoded video signal received from the video encoder 230 
and the audio and data signals obtained by the demultiplexing 
performed in the demultiplexer 210 into a stream, for 
example, an MPEG-2TS. 
0088. The channel browsing processor 170 may extract 
some of the video frames of each of a plurality of broadcast 
signals and a plurality of external input signals and re-encode 
the extracted video frames. The re-encoded images may be 
displayed on the display 180 as thumbnail images in response 
to a user input requesting the display of a channel list or an 
external input image list. The user may intuitively identify 
contents of broadcast programs received from various chan 
nels or external input signals provided by various external 
input devices. 
I0089 FIGS. 3A and 3B illustrate examples of the remote 
controller 200 (from FIG. 1). 
0090 The remote controller 200 may be a pointing device 
301. 
0091. The pointing device 301 may be akind of the remote 
controller 200, for entering a command to the image display 
apparatus 100. The pointing device 301 may transmit or 
receive RF signals to or from the image display apparatus 100 
according to an RF communication standard. As shown in 
FIG.3A, a pointer 302 representing movement of the pointing 
device 301 may be displayed on the image display apparatus 
1OO. 
0092. The user may move the pointing device 301 up and 
down, back and forth, and side to side and/or may rotate the 
pointing device 301. The pointer 302 may move in accor 
dance with movement of the pointing device 301, as shown in 
FIG. 3B. 
0093. Referring to FIG.3A, if the user moves the pointing 
device 301 to the left, the pointer 302 may move to the left 
accordingly. The pointing device 301 may include a sensor 
capable of detecting motions. The sensor of the pointing 
device 301 may detect the movement of the pointing device 
301 and transmit motion information corresponding to a 
result of the detection to the image display apparatus 100. The 
image display apparatus 100 may determine the movement of 
the pointing device 301 based on motion information 
received from the pointing device 301, and calculate the coor 
dinates of a target point to which the pointer 302 should be 
shifted in accordance with the movement of the pointing 
device 301 based on a result of the determination. 
0094) Referring to FIGS. 3A and 3B, the pointer 302 may 
move according to a vertical movement, a horizontal move 
ment and/or a rotation of the pointing device 301. The moving 
speed and direction of the pointer 302 may correspond to the 
moving speed and direction of the pointing device 301. 
0095. The pointer 302 may move in accordance with the 
movement of the pointing device 301. Alternatively, an opera 
tion command may be input to the image display apparatus 
100 in response to the movement of the pointing device 301. 
As the pointing device 301 moves back and forth, an image 
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displayed on the image display apparatus 100 may be gradu 
ally enlarged or reduced. This exemplary embodiment does 
not limit the scope and spirit of the present invention. 
0096 FIG. 4 is a detailed block diagram of the pointing 
device 301 (from FIGS. 3A and 3B) and the interface 150 
(from FIG. 1). The pointing device 301 may include a wire 
less communication module 320, a user input portion 330, a 
sensor portion 340, an output portion 350, a power supply 
360, a memory 370, and a controller 380. 
0097. The wireless communication module 320 may 
transmit signals to and/or receive signals from the image 
display apparatus 100. The wireless communication module 
320 may include an RF module 321 for transmitting RF 
signals to and/or receiving RF signals from the interface 150 
of the image display apparatus 100 according to an RF com 
munication standard. The wireless communication module 
320 may also include an IR module 323 for transmitting IR 
signals to and/or receiving IR signals from the interface 150 
of the image display apparatus 100 according to an IR com 
munication standard. 
0098. The pointing device 301 may transmit motion infor 
mation regarding the movement of the pointing device 301 to 
the image display apparatus 100 through the RF module 321. 
The pointing device 301 may also receive signals from the 
image display apparatus 100 through the RF module 321. The 
pointing device 301 may transmit commands to the image 
display apparatus 100 through the IR module 323, when 
needed. Such as a power on/off command, a channel Switch 
ing command, and/or a sound volume change command. 
0099. The user input portion 330 may include a keypad 
and/or a plurality of buttons. The user may enter commands to 
the image display apparatus 100 by manipulating the user 
input portion 330. If the user input portion 330 includes a 
plurality of hard-key buttons, the user may input various 
commands to the image display apparatus 100 by pressing the 
hard-key buttons. If the user input portion 330 includes a 
touch screen displaying a plurality of soft keys, the user may 
input various commands to the image display apparatus 100 
by touching the soft keys. The user input portion330 may also 
include various input tools other than those set forth herein, 
Such as a scroll key and/or a jog key. 
0100. The sensor portion 340 may include a gyro sensor 
341 and/or an acceleration sensor 343. The gyro sensor 341 
may sense movement of the pointing device 301, for example, 
in X-, Y-, and Z-axis directions, and the acceleration sensor 
343 may sense moving speed of the pointing device 301. The 
output portion 350 may output a video and/or audio signal 
corresponding to a manipulation of the user input portion330 
or a signal transmitted by the image display apparatus 100. 
The user may easily identify whether the user input portion 
330 has been manipulated or whether the image display appa 
ratus 100 has been controlled based on the video and/or audio 
signal output by the output portion 350. 
0101 The output portion 350 may include a Light Emit 
ting Diode (LED) module 351 that is turned on or off when 
ever the user input portion 330 is manipulated or whenevera 
signal is received from or transmitted to the image display 
apparatus 100 through the wireless communication module 
320. The output portion 350 may also include a vibration 
module 353 that generates vibrations, an audio output module 
355 that outputs audio data, and a display module 357 that 
outputs video data. 
0102 The power supply 360 may supply power to the 
pointing device 301. If the pointing device 301 is kept sta 
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tionary for a predetermined time or longer, the power Supply 
360 may reduce or cut off supply of power to the pointing 
device 301 in order to save power. The power supply 360 may 
resume the power Supply if a specific key on the pointing 
device 301 is manipulated. 
0103) The memory 370 may store various application data 
for controlling or driving the pointing device 301. The point 
ing device 301 may wirelessly transmit signals to and/or 
receive signals from the image display apparatus 100 in a 
predetermined frequency band with the aid of the RF module 
321. The controller 380 of the pointing device 301 may store 
(in the memory 370) information regarding the frequency 
band used for the pointing device 301 to wirelessly transmit 
signals to and/or wirelessly receive signals from the image 
display apparatus 100, and may then refer to this information 
for a later use. 
0104. The controller 380 may provide overall control to 
the pointing device 301. For example, the controller 380 may 
transmit a signal corresponding to a key manipulation 
detected from the user input portion 330 or a signal corre 
sponding to a motion of the pointing device 301 sensed by the 
sensor portion 340 to the interface 150 of the image display 
apparatus 100. 
0105. The interface 150 may include a wireless commu 
nication module 311 that wirelessly transmits signals to and/ 
or wirelessly receives signals from the pointing device 301. 
The interface 150 may also include a coordinate calculator 
315 that calculates a pair of coordinates representing the 
position of the pointer 302 on the display screen to which the 
pointer 302 is to be moved in accordance the movement of the 
pointing device 301. 
0106 The wireless communication module 311 may 
include an RF module 312 and an IR module 313. The RF 
module 312 may wirelessly transmit RF signals to and/or 
wirelessly receive RF signals from the RF module 321 of the 
pointing device 301. The IR module 313 may wirelessly 
transmit IR signals to and/or wirelessly receive IR signals 
from the IR module 321 of the pointing device 301. 
0107 The coordinate calculator 315 may receive motion 
information regarding movement of the pointing device 301 
from the wireless communication module 320 of the pointing 
device 301 and may calculate a pair of coordinates (x, y) 
representing position of the pointer 302 on a screen of the first 
display 180 by correcting the motion information for a user's 
handshake or possible errors. 
0108. A signal received in the image display apparatus 100 
from the pointing device 301 through the interface 150 may 
be transmitted to the controller 160. The controller 160 may 
acquire information regarding movement of the pointing 
device 301 and information regarding a key manipulation 
detected from the pointing device 301 from the signal 
received from the interface 150, and may control the image 
display apparatus 100 based on the acquired information. 
0109 FIG. 5 is a view illustrating an example of pivoting 
or rotating the image display apparatus. 
0110. The image display apparatus 100 may be pivoted or 
rotated in a clockwise direction or a counterclockwise direc 
tion. The image display apparatus 100 may also be pivoted or 
rotated at 90 degrees or at any other predetermined angle. 
Pivoting or rotating may refer to rotation of the image display 
apparatus 100 using a specific point or a virtual line as a 
reference point and/or an axis. 
0111. If the image display apparatus 100 has a stand type 
Support member or a wall type Support member, the image 
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display apparatus 100 may be pivoted or rotated by means of 
a rotation device included in a Support member. The user may 
pivot or rotate the image display apparatus 100 manually by 
use of a rotation device. The image display apparatus 100 may 
also include a motor and upon receipt of a pivot command, the 
controller 160 may automatically pivot or rotate the image 
display apparatus 100 by driving the motor. Many other 
known pivot devices (or rotation devices) are also available. 
0112. Two modes may be available to the image display 
apparatus 100, a latitudinal mode or pivot release mode and a 
longitudinal mode or pivot setting mode. In the latitudinal 
mode or pivot release mode, the display 180 may take a 
latitudinal form 181 with a width (i.e., a horizontal dimen 
sion) larger than a length (i.e., a vertical dimension), whereas 
in the longitudinal mode or the pivot setting mode, the display 
180 may take a longitudinal form 182 with a length (i.e., a 
Vertical dimension) larger than a width (i.e., a horizontal 
dimension) resulting from 90-degree rotation in the latitudi 
nal mode. 

0113. The controller 160 may control an image displayed 
on the display 180 to be pivoted (or rotated) in accordance 
with the pivoting motion (or rotating motion) of the image 
display apparatus 100. 
0114. As shown in FIG. 5, a menu prompting the user to 
select at least one of pivot setting and pivot release may be 
displayed. When the user selects pivot setting, the display 180 
may be pivoted (or rotated) from the latitudinal form 181 to 
the longitudinal form 182. If the user selects pivot release, the 
display 180 may rotate so that it returns from the longitudinal 
form 182 to the latitudinal form 181. 
0115 More pivot setting modes may be defined for pivot 
ing or rotating the image display apparatus 100 at various 
angles. 
0116 FIG. 6 is a flowchart illustrating a method for oper 
ating the image display apparatus according to an exemplary 
embodiment. FIGS. 7 to 10 are views for describing a method 
for operating the image display apparatus (from FIG. 6). 
Other embodiments and configurations are also within the 
Scope of embodiments of the present invention. 
0117 Referring to FIG. 6, the channel browsing processor 
170 may generate or provide a plurality of thumbnail images 
based on an input signal in operation S610. 
0118. The input signal may be a broadcast signal received 
through the first or second tuner 120 or 125 or a signal 
received from a Contents Provider (CP) connected to the 
image display apparatus 100 over a network through the 
signal I/O portion 128. The CP may transmit contents directly 
to the image display apparatus 100 over the Internet. Alter 
natively, the CP may transmit contents to the image display 
apparatus 100 over the Internet via a network operator. 
0119) A first thumbnail list including at least part of the 
generated thumbnail images may be displayed in operation 
S620. The thumbnail images may be based on the received 
broadcast (television) signal. This may include receiving the 
signal via cable and/or satellite. 
0.120. As shown in FIG. 7, a first thumbnail list 710 with 
thumbnail images corresponding to broadcast signals 
received on channels may be displayed on the display 180. A 
text "Video Channel List may be displayed in an upper part 
of the display 180. While the thumbnail images are displayed 
across the entire area of the display 180 in the full-view mode 
shown in FIG. 7, the thumbnail images may be displayed in a 
certain part of the display area 180 in the compact-view mode. 
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0121. As the first thumbnail list 710 having a plurality of 
thumbnail images is displayed on the display 180, the user 
may intuitively identify contents of broadcast programs 
received on a plurality of channels. 
0122) The thumbnail images of the first thumbnail list 170 
may be still images and/or moving pictures. The thumbnail 
images may be images currently being received or previously 
stored images. 
0123. In the operation method of the image display appa 
ratus 100, at least one of the plurality of thumbnail images 
may be updated and a thumbnail list including the updated 
thumbnail image may be displayed. That is, a thumbnail list 
with thumbnail images at least part of which have been 
updated may be displayed on the display 180. The thumbnail 
image update may take place randomly and/or periodically, 
and all or part of the thumbnail images may be updated. 
0.124. The thumbnail images based on received broadcast 
signals may correspond to broadcast signals of preliminarily 
memorized channels. All of the broadcast channels or the 
preferred broadcast channels may have been preliminarily 
memorized. 
(0.125. The first thumbnail list 710 displayed on the display 
180 may further include edit menu items 740 based on the 
displayed thumbnail images in a lower part of the display 180 
and/or in another area of the display 180. 
0126 The edit menu items 740 may include menu items 
“Previous” for displaying a thumbnail list previous to the 
displayed thumbnail list, “Next for displaying a thumbnail 
list following the displayed thumbnail list, and/or “Exit” for 
shifting from “Video Channel List to another menu. 
0127. The menu items 740 may further include menu 
items “View Channel Info' (not shown) for providing 
detailed information about a channel corresponding to a 
selected thumbnail image, “Compact View” (not shown) for 
displaying thumbnail images on a part of the display 180 
while displaying an image corresponding to a selected chan 
nel on another part of the display 180, “Schedule Viewing 
(not shown) for scheduling viewing of a selected future pro 
gram, and/or "Zoom' (not shown) for enlarging or reducing a 
thumbnail image or a thumbnail list. 
0128. A plurality of thumbnail images may be displayed in 
different sizes. For example, thumbnail images may be dis 
played at different aspect ratios, such as a thumbnail image 
720 with an aspect ratio of 4:3 and a thumbnail image 730 
with an aspect ratio of 16:9. Therefore, the user may intu 
itively identify aspect ratios of images of broadcast signals 
corresponding to the thumbnail images. Although sizes of 
thumbnail images have been described in the context of the 
aspect ratios of 4:3 and 16:9, thumbnail images may be dis 
played in different sizes according to resolutions of broadcast 
signals on channels corresponding to the thumbnail images in 
a similar manner. 
0129. When the image display apparatus 100 is pivoted (or 
rotated) in operation S630, the controller 160 may control the 
first thumbnail list 710 to be converted to a second thumbnail 
list 750 on the display 180 in operation S640. The first and 
second thumbnail lists 710 and 750 may have different num 
bers of thumbnail images, as shown in FIG. 7. In other words, 
a first number of thumbnail images may be displayed in FIG. 
7(a). Upon rotation of the image display apparatus 100, a 
second number of thumbnail images may be displayed in 
FIG. 7(b). 
0130. An image may have a width larger than a length as 
noted from major aspect ratios 4:3 and 16:9, when the image 

Jun. 23, 2011 

is displayed on a screen. Therefore, thumbnail images may be 
scaled down at the same aspect ratio, or even though the 
aspect ratio is partially adjusted, the thumbnail images may 
be displayed to be wider than longer. Menus may be arranged 
along a horizontal direction. Upon rotation of the image dis 
play apparatus 100, aspect ratios of the thumbnail images 
may change. 
I0131. As shown in FIG. 7, the display 180 may display 
more thumbnail images in the longitudinal form 182 than in 
the latitudinal form 181, despite a same area. Accordingly, the 
user may intuitively identify more images and thus select an 
intended channel faster. 
0.132. A menu prompting the user to select at least one of 
pivot setting or pivot release for the image display apparatus 
100 may be displayed, as shown in FIG. 5. If the user selects 
pivot setting, the display 180 may be pivoted (or rotated) from 
the latitudinal form 181 to the longitudinal form 182. If the 
user selects pivot release, the display 180 may return from the 
longitudinal form 182 to the latitudinal form 181. 
0.133 When one of thumbnail images is selected from the 
second thumbnail list 720, an image corresponding to the 
selected thumbnail images may be displayed on the display 
180. 
I0134. The thumbnail image selection may be made by 
means of the pointer or a cursor, for example. More specifi 
cally, the cursor may be shifted to an intended thumbnail 
image by input of a directional key in the remote controller or 
the pointer may be shifted to the intended thumbnail image by 
manipulating the pointing device, thereby selecting the 
thumbnail image. 
I0135 FIGS. 8, 9 and 10 show screens displayed in a com 
pact-view mode. 
0.136. As shown in FIG. 8, while a first main image 820 
selected by the user, for example, an image corresponding to 
a terrestrial broadcast signal is displayed in a first area 810 
designed for main image viewing, a thumbnail list with a 
plurality of thumbnail images 840 may be displayed in a 
second area 830 of the display 180 other than the first area 
810. The thumbnail images 840 may be displayed in different 
sizes according to resolutions or aspect ratios of broadcast 
signals on channels corresponding to the thumbnail images 
840. 
0.137 While the first main image 820 is displayed in part of 
the first area 810 in FIG. 8, the displayed size of the main 
image 820 may be determined by taking into account the 
aspect ratio and screen setting of the display 180. Thus, the 
first main image 820 may occupy the whole first area 810, and 
a displayed size of the first main image 820 may be equal to a 
size of the first area 810. 
0.138. With the first thumbnail list and the first main image 
820 displayed in the display 180 as shown in FIG. 8 and when 
the image display apparatus 100 is pivoted (or rotated), the 
first thumbnail list may be replaced with a second thumbnail 
list on the display 180 and a second main image may be 
displayed in an area other than an area in which the second 
thumbnail list is displayed, substituting for the first main 
image 820. 
0.139 FIG. 9 illustrates a display screen having an image 
displayed in accordance with a pivot motion (or rotation 
motion) of the image display apparatus 100. Sizes of the first 
and second areas may vary depending on a main image and 
thumbnail images displayed in the first and second areas. 
0140. A second main image 920 may be displayed in a first 
area 910 designed for main image viewing. The second main 
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image 820 may be obtained by modifying the size of the first 
main image 829 at a same aspect ratio. That is, when the 
image display apparatus 100 is pivoted (or rotated), the main 
image may be changed in size while its aspect ratio is kept the 
same. When the image display apparatus 100 is pivoted (or 
rotated) from the latitudinal form 181 to the longitudinal form 
182, a horizontal dimension of the image display apparatus 
100 may be reduced. Thus, the size of an image displayed on 
the display 180 may decrease to maintain the aspect ratio of 
the display 180. 
0141. A second thumbnail list including a plurality of 
thumbnail images 940 and 950 may be displayed in a second 
area 930. 
0142. A comparison between FIG.8 and FIG.9 may show 
that the second thumbnail list is displayed over a wider area 
than the first thumbnail list. When the display 180 takes the 
longitudinal form 182 having a length larger thana width, the 
main image may be scaled down at the same aspect ratio. 
Thus, an area available to displaying of thumbnail images 
may be greatly increased. 
0143. The user may intuitively identify contents of more 
broadcast programs received on different channels in one 
screen, during viewing images of a selected channel or signal. 
thereby selecting a channel more easily and faster. 
0144. Since the aspect ratio of a main image is not dis 
torted, the user may view the main image without an inter 
ruption. 
(0145 At least one of a plurality of thumbnail images may 
be updated periodically or randomly. As a consequence, a 
latest image may be identified without channel Switching. 
0146). Upon receipt of a command to focus any of the 
thumbnail images included in the first or second thumbnail 
list, the thumbnail image may be enlarged or highlighted. The 
focusing command may be issued by moving the cursor or the 
pointer using the remote controller. In FIG. 9, a thumbnail 
image 950 may be focused by a pointer 955 corresponding to 
movement of the pointing device 301 and thus the thumbnail 
image 950 may be enlarged on the display 180. 
0147 If a thumbnail image is a still image and is focused, 
the thumbnail image may be displayed as a moving picture. 
0148 When the pointer 955 of the pointing device 301 
focuses one of a plurality of thumbnail images and drags the 
focused thumbnail image to a specific position, the thumbnail 
image may be moved easily or the thumbnail image may be 
edited. Additionally, as a thumbnail image is updated, the user 
may determine whether to switch to an intended channel. 
viewing the thumbnail image of the intended channel while a 
main channel is being played. 
0149. A thumbnail image may be selected by dragging the 
thumbnail image from the second thumbnail list and dropping 
the thumbnail image outside the second thumbnail list, par 
ticularly in an area in which the main image is displayed. 
0150. When the thumbnail image 950 is dragged to and 
dropped in the first area 910 as shown in FIG. 9, the main 
image may be replaced with an image of a channel corre 
sponding to the thumbnail image 950 as shown in FIG. 10. 
Alternatively, a thumbnail image may be selected by moving 
the cursor or the pointer to the thumbnail image and then 
inputting a key of the remote controller. That is, if one of the 
thumbnail images in the second thumbnail list is selected, an 
image of a channel or a signal corresponding to the selected 
thumbnail image may be displayed as a main image. 
0151. A method for operating the image display apparatus 
may include changing a number of thumbnail images in the 
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second thumbnail list according to at least one of the aspect 
ratio and size of the image of the channel corresponding to the 
thumbnail image 950. 
0152 Referring to FIG. 10, the screen of the display 180 
having a length larger than a width may be divided into the 
first area 910 and the second area 930 (under the first area 
910). 
0153. An image 960 having an aspect ratio of 16:9 may be 
displayed in the first area 910, and a thumbnail list having a 
plurality of thumbnail images 970 may be displayed in the 
underlying second area 930. The size of the second area 930 
may be determined according to the aspect ratio of the image 
960 displayed in the first area 910. 
0154). If the main image 920 having an aspect ratio of 4:3 
(shown in FIG.9) is replaced with the main image 960 having 
an aspect ratio of 16:9 (shown in FIG. 10), more thumbnail 
images may be provided in the thumbnail list. 
0155 The number of displayed thumbnail images may 
increase without distorting the aspect ratio of the main image. 
0156 FIG. 11 is a flowchart illustrating a method for oper 
ating an image display apparatus according to another exem 
plary embodiment. A description of operations as described 
above may not be described in the following description of 
FIG 11. 
0157. A method for operating the image display apparatus 
may involve dividing the screen of the display 180 having the 
longitudinal form 182 with a length larger than a width into 
the upper first area 910 and the lower second area 930 (opera 
tion S1110), displaying a main image in the first area 910 
(operation S1120), and displaying a thumbnail list in the 
second area 930 (operation S1130). The controller 170 may 
determine the size of the second area 930 based on the aspect 
ratio of the main image displayed in the first area 910. 
0158 If the display 180 is not pivoted (or rotated) to the 
longitudinal form 182, the method may further include piv 
oting (or rotating) the display 180 to the longitudinal form 
182 so that the display 180 is positioned elongated vertically. 
0159. The number of thumbnail images in the thumbnail 

list may be determined based on the aspect ratio of the main 
image displayed in the first area 910. As shown in FIGS.9 and 
10, the area occupied by the thumbnail list (i.e., the number of 
the thumbnail images in the thumbnail list) may be controlled 
based on the aspect ratio of the main image. 
(0160 The user may recognize thumbnail images corre 
sponding to as many channels as possible during viewing a 
main image on the display 180 having the longitudinal form 
182 and thus switch to an intended channel at a time without 
channel Zapping. 
(0161 Since the display 180 having the longitudinal form 
182 is divided into a main image area and a thumbnail list 
area, the user may enjoy the main image without interruptions 
of the main image and the user may search for an intended 
channel by thumbnail images corresponding to available 
channels. 
(0162. As shown in FIGS. 9 and 10, the second area 930 
may be larger in size than the first area 910. If the aspect ratio 
of a main image wider than longer is maintained, the main 
image may be reduced in size on the display 180 having the 
longitudinal form 182 relative to the display 180 having the 
latitudinal form 181. The size of the second area 930 may be 
larger than the size of the first area 910 that displays the main 
image. 
(0163 The thumbnail images of the thumbnail list may be 
displayed in a matrix having a plurality of rows and a plurality 
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of columns, as shown in FIGS. 9 and 10. If the thumbnail 
images are displayed in two or more rows on the display 180 
having the latitudinal form 191, the aspect ratio or size of the 
main image may be distorted. An increase in the number of 
rows may make the distortion severe. 
0164 More thumbnail images may be displayed in a 
matrix having a plurality of rows and a plurality of columns in 
a lower second area of a display having a longitudinal form 
that is divided into an upper first area and the lower second 
aca. 

0.165. The thumbnail images of the thumbnail list may be 
still images or moving pictures, and at least part of the thumb 
nail images may be updated. 
0166 A set-top box may be further provided to receive a 
broadcast signal. Such as from a cable system (or a satellite 
system). Features described above, such as the channel 
browsing controller 170 and the controller 160, may be pro 
vided within the set-top box. The set-top box may transmit 
information to a display (or image display apparatus) to rotate 
the display from one position to another position. The set-top 
box may also receive information from the display (or image 
display apparatus) when the display is rotated from one posi 
tion to another position. 
0167. The set-top box may provide a first number of 
thumbnail images when the display (or image display appa 
ratus) is a second position or when the display (or image 
display apparatus) is rotated from the first position to the 
second position. The second number of thumbnail images 
may be different than the first number of thumbnail images. 
0168 The image display apparatus and the operation 
method therefor may not be restricted to the exemplary 
embodiments as set forth herein. Variations and combinations 
of exemplary embodiments as set forth herein may fall within 
the scope of the present invention. 
0169. The operation method of the image display appara 
tus may be implemented as a code that can be written on a 
computer-readable recording medium and canthus be readby 
a processor. The computer-readable recording medium may 
be any type of recording device in which data is stored in a 
computer-readable manner. 
0170 Examples of the computer-readable recording 
medium may include a ROM, a RAM, a CD-ROM, a mag 
netic tape, a floppy disc, an optical data storage, and/or a 
carrier wave (e.g., data transmission through the internet). 
The computer-readable recording medium may be distributed 
over a plurality of computer systems connected to a network 
so that computer-readable code is written thereto and 
executed therefrom in a decentralized manner. Functional 
programs, code, and code segments needed for realizing the 
embodiments herein may be construed by one of ordinary 
skill in the art. 
0171 According to one exemplary embodiment, a user 
may be allowed to intuitively identify contents of many 
broadcast channels without interruptions of an image being 
viewed by the user. Therefore, the user may be helped to 
select a channel easily, thus increasing user convenience. 
0172 Embodiments may provide an image display appa 
ratus and an operation method therefor that allows a user to 
intuitively identify contents of video signals received on 
channels. 
0173 A method may be provided for operating an image 
display apparatus that is pivotable, including generating a 
plurality of thumbnail images based on an input signal, dis 
playing a first thumbnail list including at least part of the 
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generated thumbnail images, and displaying a second thumb 
nail list in place of the first thumbnail list, when the image 
display apparatus is pivoted. The first thumbnail list and the 
second thumbnail list include different numbers of thumbnail 
images. 
0.174. A method may be provided for operating an image 
display apparatus that is pivotable, including dividing a 
screen of a display having a length larger than a width into a 
first area and a second area under the first area, displaying an 
image in the first area, and displaying a thumbnail list in the 
second area. A size of the second area may be determined 
according to an aspect ratio of the image displayed in the first 
aca. 

0.175. An image display apparatus may be provided that is 
pivotable, including a channel browsing processor for gener 
ating a plurality of thumbnail images based on an input signal, 
a display for displaying a first thumbnail list including at least 
part of the generated thumbnail images, and a controller for 
replacing the first thumbnail list with a second thumbnail list, 
when the image display apparatus is pivoted. The first thumb 
nail list and the second thumbnail list may include different 
numbers of thumbnail images or the first thumbnail list and 
the second thumbnail list may be displayed in areas of differ 
ent sizes. 
0176 Any reference in this specification to “one embodi 
ment.” “an embodiment,” “example embodiment,” etc., 
means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at 
least one embodiment of the invention. The appearances of 
Such phrases in various places in the specification are not 
necessarily all referring to the same embodiment. Further, 
when a particular feature, structure, or characteristic is 
described in connection with any embodiment, it is submitted 
that it is within the purview of one skilled in the art to effect 
Such feature, structure, or characteristic in connection with 
other ones of the embodiments. 
0177 Although embodiments have been described with 
reference to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure. More particularly, various variations and modifi 
cations are possible in the component parts and/or arrange 
ments of the Subject combination arrangement within the 
Scope of the disclosure, the drawings and the appended 
claims. In addition to variations and modifications in the 
component parts and/or arrangements, alternative uses will 
also be apparent to those skilled in the art. 
What is claimed is: 
1. A displaying method of an image display apparatus, 

comprising: 
receiving a broadcast signal; 
displaying a first number of thumbnail images when the 

image display apparatus is in a first position, the thumb 
nail images being based on the received broadcast sig 
nal; 

rotating the image display apparatus from the first position 
to a second position; and 

displaying a second number of thumbnail images when the 
image display apparatus is rotated to the second posi 
tion, 

the second number being different than the first number. 
2. The method according to claim 1, wherein the image 

display apparatus in the first position has a width that is longer 
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than a height, wherein the image display apparatus in the 
second position has a height that is longer than a width. 

3. The method according to claim 1, wherein rotating the 
image display apparatus includes pivoting the image display 
apparatus. 

4. The method according to claim 1, wherein rotating the 
image display apparatus includes a user manually rotating the 
image display apparatus. 

5. The method according to claim 1, wherein rotating the 
image display apparatus includes automatically rotating the 
image display apparatus based on a user input. 

6. The method according to claim 1, further comprising 
when one of thumbnail images is selected, displaying an 
image corresponding to the selected thumbnail image. 

7. The method according to claim 6, further comprising 
changing the second number of thumbnail images according 
to at least one of an aspect ratio or a size of the image 
corresponding to the selected thumbnail image. 

8. The method according to claim 6, wherein the thumbnail 
image is selected by dragging the thumbnail image from the 
second number of thumbnail images and dropping the 
dragged thumbnail image outside an area of the second num 
ber of thumbnail images. 

9. The method according to claim 1, further comprising: 
updating at least one of the second number of thumbnail 

images; and 
displaying the updated thumbnail image. 
10. A method for operating an image display apparatus, 

comprising: 
dividing a screen of a display having a length that is larger 

than a width into a first area and a second area, wherein 
the second area is under the first area of the screen; 

displaying an image in the first area; and 
displaying a thumbnail list in the second area, 
wherein a size of the second area is determined based on an 

aspect ratio of the image displayed in the first area. 
11. The method according to claim 10, wherein the size of 

the second area is larger than a size of the first area. 
12. The method according to claim 10, further comprising 

rotating the image display apparatus So that the image display 
apparatus has a length that is larger than a width. 

13. The method according to claim 10, wherein a number 
of the thumbnail images included in the displayed thumbnail 
list is determined based on at least one of an aspect ratio and 
a size of the image displayed in the first area. 

14. The method according to claim 10, further comprising: 
updating at least one of the thumbnail images in the dis 

played thumbnail list; and 
displaying the thumbnail list including the at least one 

updated thumbnail image. 
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15. An image display apparatus, comprising: 
a device to receive a broadcast signal; 
a channel browsing processor to provide thumbnail images 

based on the received broadcast signal; 
a display to display a first number of thumbnail images 
when the image display apparatus is in a first position, 
and to display a second number of thumbnail images 
when the image display apparatus is rotated from the 
first position to the second position; and 

a controller to control the display to replace the first num 
ber of thumbnail images displayed on the display with 
the second number of thumbnail images when the image 
display apparatus is rotated to the second position, 

wherein the second number is different than the first num 
ber. 

16. The image display apparatus according to claim 15, 
wherein the image display apparatus in the first position has a 
width that is longer than a height, wherein the image display 
apparatus in the second position has a height that is longer 
than a width. 

17. The image display apparatus according to claim 15, 
wherein the image display apparatus is rotated by a user 
rotating the image display apparatus. 

18. The image display apparatus according to claim 15, 
wherein the image display apparatus is rotated by automati 
cally rotating the image display apparatus based on a user 
input. 

19. The image display apparatus according to claim 15, 
wherein the display displays an image corresponding to a 
selected thumbnail image when one of thumbnail images is 
selected. 

20. A method of providing thumbnail images, comprising: 
receiving a broadcast signal; 
providing a first number of thumbnail images when an 

image display apparatus is in a first position, the thumb 
nail images being based on the received broadcast sig 
nal; and 

providing a second number of thumbnail images when an 
image display apparatus is rotated from the first position 
to the second position, 

the second number being different than the first number. 
21. The method according to claim 20, further comprising 

determining a rotation of the image display apparatus from 
the first position to a second position. 

22. The method according to claim 20, wherein the broad 
cast signal is received by a set top box, and the set top box 
provides the thumbnail images. 
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